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1 ATGGCAGCTAAAGACGTAAAATTCGGTAACGACGCTCGTGTGAAAATGCTGCGCGGCGTA 

1 METAlaAlaLysAspValLysPheGlyAsnAspAlaArgValLysMETLeuArgGlyVal 

61 AACGTACTGGCAGATGCAGTGAAAGTTACCCTCGGTCCGAAAGGCCGTAACGTAGTTCTG 
21 AsnValLeuAlaAspAlaValLysValThrLeuGlyProLysGlyArgAsnValValLeu 

121 GATAAATCTTTCGGTGCACCGACCATCACCAAAGATGGTGTTTCCGTTGCTCGTGAAATC 

41 AspLysSerPheGlyAlaProThrlleThrLysAspGlyValSerValAlaArgGluIle 

181 GAAC TGGAAGAC AAGT T C G AAAACATGGGTGCG CAGATGGTGAAAGAAGTTG C C T C T AAA 

61 GluLeuGluAspLiysPheGluAsnMETGlyAlaGlnMETValliysGluValAlaSerLys 

241 GCGAACGACGCTGCAGGCGACGGTACCACCACTGCAACCGTACTGGCTCAGGCTATCATC 

81 AlaAsnAspAlaAlaGlyAspGlyThrThrThrAlaThrValLexxAlaGlnAlallelle 

3 01 ACTGAAGGTCTGAAAGCTGTTGCTGCGGGCATGAACCCGATGGACCTGAAACGTGGTATC 

101 ThrGluGlyLeuLysAlaValAlaAlaGlyMETAsnProMETAspLeuljysArgGlylle 

3 61 GACAAAGCTGTTACCGCTGCAGTTGAAGAACTGAAAGCGCTGTCCGTACCGTGCTCTGAC 
121 AspLysAlaValThrAlaAlaValGluGluLeuLysAlaLeuSerValProCysSerAsp 

421 TCTAAAGCGATTGCTCAGGTTGGTACTATCTCCGCTAACTCCGACGAAACCGTAGGTAAA 

141 SerLysAlalleAlaGlnValGlyThrlleSerAlaAsnSerAspGluThrValGlyLys 

4 81 CTGATCGCTGAAGCGATGGACAAAGTCGGTAAAGAAGGCGTTATCACCGTTGAAGACGGT 
161 LeuIleAlaGluAlaMETAspLysValGlyLysGluGlyVallleThrValGluAspGly 

541 ACCGGTCTGCAGGACGAACTGGACGTGGTTGAAGGTATGCAGTTCGACCGTGGCTACCTG 

181 ThrGlyLeuGlnAspGluLeuAspValValGluGlyMETGlnPheAspArgGlyTyrLeu 

6 01 TCTCCTTACTTCATCAACAAGCCGGAAACTGGCGCAGTAGAACTGGAAAGCCCGTTCATC 

2 01 SerProTyrPhelleAsnLysProGluThrGlyAlaValGluLeuGluSerProPhelle 

661 CTGCTGGCTGACAAGAAAATCTCCAACATCCGCGAAATGCTGCCGGTTCTGGAAGCCGTT 

221 LeuLeuAlaAspLysLysIleSerAsnlleArgGluMETLeuProValljeuGluAlaVal 

721 GCCAAAGCAGGCAAACCGCTGCTGATCATCGCTGAAGATGTAGAAGGCGAAGCGCTGGCA 

241 AlaLysAlaGlyLysProLeuLeuIlelleAlaGluAspValGluGlyGluAlaLeuAla 

781 ACTCTGGTTGTTAACACCATGCGTGGCATCGTGAAAGTTGCTGCAGTTAAAGCTCCGGGC 

2 61 ThrLeuValValAsnThrMETArgGlylleValLysValAlaAlaValLysAlaProGly 

841 TTCGGCGATCGTCGTAAAGCTATGCTGCAGGATATCGCAACCCTGACTGGCGGTACCGTA 

2 81 PheGlyAspArgArgLysAlaMETLeuGlnAspIleAlaThrLeuThrGlyGlyThrVal 

9 01 ATCTCTGAAGAGATCGGTATGGAGCTGGAAAAAGCAACCCTGGAAGACCTGGGTCAGGCT 

3 01 HeSerGluGluIleGlyMETGluLeuGluLysAlaThrLeuGluAspLeuGlyGlnAla 

961 AAACGCGTTGTGATCAACAAAGACACCACCACCATCATCGATGGCGTGGGCGAAGAAGCT 

3 21 LysArgValVallleAsnLysAspThrThrThrllelleAspGlyValGlyGluGluAla 

1021 G C AAT C CAGGG CC GTGTT GC T CAGAT C C GT C AG CAGATTGAAGAAG CAAC T T CTGAC TAC 

3 41 AlalleGlnGlyArgValAlaGlnlleArgGlnGlnlleGluGluAlaThrSerAspTyr 
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1081 GACCGTGAAAAACTGCAGGAGCGCGTAGCGAAACTGGCAGGCGGCGTTGCAGTTATCAAA 

3 61 AspArgGluLysLeuGlnGluArgValAlaLysLeuAlaGlyGlyValAlaVallleLys 

1141 GTAGGTGCTGCTACCGAAGTTGAAATGAAAGAGAAAAAAGCACGCGTTGAAGACGCCCTG 

3 81 Va 1 GlyAl a Al a ThrGl uVal GluMETLy sGl uLy s Ly s Al aArgVa lGluAspAl aLeu 
1201 CACGCGACCCGTGCTGCGGTAGAAGAAGGCGTGGTTGCTGGTGGTGGTGTTGCGCTGATC 

4 01 HisAlaThrArgAlaAlaValGluGluGlyValValAlaGlyGlyGlyValAlaLeuIle 

12 61 CGCGTAGCGTCTAAACTGGCTGACCTGCGTGGTCAGAACGAAGACCAGAACGTGGGTATC 
4 21 ArgValAlaSerLysLeuAlaAspLeuArgGlyGlnAsnGluAspGlnAsnValGlylle 

13 21 AAAGTTGCACTGCGTGCAATGGAAGCTCCGCTGCGTCAGATCGTCCTGAACTGCGGCGAA 
441 LysValAlaLeuArgAlaMETGluAlaProLeuArgGlnlleValLeuAsnCysGlyGlu 

13 81 GAACCGTCTGTTGTTGCTAACACCGTTAAAGGCGGCGACGGCAACTACGGTTACAACGCA 

461 GluProSerValValAlaAsnThrValLysGlyGlyAspGlyAsnTyrGlyTyrAsnAla 

1441 G C AAC C GAAGAATACGG CAAC ATGAT CGACATGGGTAT C CTGGAC C C AAC CAAAGTAAC C 

4 81 AlaThrGluGluTyrGlyAsnMETIleAspMETGlylleLeuAspProThrLysValThr 

1501 CGTTCTGCTCTGCAGTACGCGGCTTCTGTGGCTGGCCTGATGATCACCACCGAATGCATG 

5 01 ArgSerAlaLeuGlnTyrAlaAlaSerValAlaGlyLeuMETIleThrThrGluCysMET 

1561 GTTACCGACCTGCCGAAAAACGATGCAGCTGACTTAGGCGCTGCTGGCGGCATGGGTGGC 

521 ValThrAspLeuProLysAsnAspAlaAl aAspLeuGlyAl aAl aGlyGlyMETGlyGly 

1621 ATGGGTGGCATGGGCGGCATGATGTAA 

541 METGlyGlyMETGlyGlyMETMET*** 
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1 ATGGCAGCTAAAGACGTAAAATTCGGTAACGACGCTCGTGTGAAAATGCTGCGCGGCGTA 

1 METAlaAlaLysAspValLysPheGlyAsnAspAlaArgValLysMETLeuArgGlyVal 

61 AACGTACTGGCAGATGCAGTGAAAGTTACCCTCGGTCCGAAAGGCCGTAACGTAGTTCTG 

21 AsnValLeuAlaAspAlaValLysValThrLeuGlyProLysGlyArgAsnValValLeu 

121 GATAAATCTTTCGGTGCACCGACCATCACCAAAGATGGTGTTTCCGTTGCTCGTGAAATC 

41 AspLysSerPheGlyAlaProThrlleThrLysAspGlyValSerValAlaArgGluIle 

181 GAACTGGAAGACAAGTTCGAAAACATGGGTGCGCAGATGGTGAAAGAAGTTGCCTCTAAA 

61 GluLeuGluAspLysPheGluAsnMETGlyAlaGlnMETValLysGluValAlaSerLys 

241 GCGAACGACGCTGCAGGCGACGGTACCACCACTGCAACCGTACTGGCTCAGGCTATCATC 

81 AlaAsnAspAlaAlaGlyAspGlyThrThrThrAlaThrValLeuAlaGlnAlallelle 

3 01 ACTGAAGGTCTGAAAGCTGTTGCTGCGGGCATGAACCCGATGGACCTGAAACGTGGTATC 

101 ThrGluGlyLeuLysAlaValAlaAlaGlyMETAsnProMETAspLeuLysArgGlylle 

3 61 GACAAAGCTGTTACCGCTGCAGTTGAAGAACTGAAAGCGCTGTCCGTACCGTGCTCTGAC 
121 AspLysAlaValThrAlaAlaValGluGluLeuLysAlaLeuSerValProCysSerAsp 

421 TCTAAAGCGATTGCTCAGGTTGGTACTATCTCCGCTAACTCCGACGAAACCGTAGGTAAA 

141 SerLysAlalleAlaGlnValGlyThrlleSerAlaAsnSerAspGluThrValGlyLys 

4 81 CTGATCGCTGAAGCGATGGACAAAGTCGGTAAAGAAGGCGTTATCACCGTTGAAGACGGT 
161 LeuIleAlaGluAlaMETAspLysValGlyLysGluGlyVallleThrValGluAspGly 

5 41 ACCGGTCTGCAGGACGAACTGGACGTGGTTGAAGGTATGCAGTTCGACCGTGGCTACCTG 
181 ThrGlyLeuGlnAspGluLeuAspValValGluGlyMETGlnPheAspArgGlyTyrLeu 

6 01 TCTCCTTACTTCATCAACAAGCCGGAAACTGGCGCAGTAGAACTGGAAAGCCCGTTCATC 
2 01 SerProTyrPhelleAsnLysProGluThrGlyAlaValGluLeuGluSerProPhelle 

661 CTGCTGGCTGACAAGAAAATCTCCAACATCCGCGAAATGCTGCCGGTTCTGGAAGCCGTT 

221 LeuLeuAlaAspLysLysIleSerAsnlleArgGluMETIieuProValLeuGluAlaVal 

721 GCCAAAGCAGGCAAACCGCTGCTGATCATCGCTGAAGATGTAGAAGGCGAAGCGCTGGCA 

241 AlaLysAlaGlyLysProLeuLeuIlelleAlaGluAspValGluGlyGluAlaLeuAla 

781 ACTCTGGTTGTTAACACCATGCGTGGCATCGTGAAAGTTGCTGCAGTTAAAGCTCCGGGC 

261 ThrLeuValValAsnThrMETArgGlylleValLysValAlaAlaValLysAlaProGly 

841 T T CGG CGAT CGT C GTAAAGC TAT GC TG C AGGATAT C G C AAC C CTGACTGG CGGT AC C GT A 

2 81 PheGlyAspArgArgLy s Al aMETLeuGlnAspI 1 eAl aThrLeuThrGlyGlyThrVal 

901 ATCTCTGAAGAGATCGGTATGGAGCTGGAAAAAGCAACCCTGGAAGACCTGGGTCAGGCT 

3 01 HeSerGluGluIleGlyMETGluLeuGluLysAlaThrlieuGluAspLeuGlyGlnAla 

961 AAACGCGTTGTGATCAACAAAGACACCACCACCATCATCGATGGCGTGGGCGAAGAAGCT 

3 21 Ly sArgVal Val 1 1 eAsnLy sAspThrThrThr 1 1 el 1 eAspGlyValGlyGluGluAl a 
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1021 GCAATCCAGGGCCGTGTTGCTCAGATCCGTCAGCAGATTGAAGAAGCAACTTCTGACTAC 

3 41 AlalleGlnGlyArgValAlaGlnlleArgGlnGlnlleGluGluAlaThrSerAspTyr 

1081 GACCGTGAAAAACTGCAGGAGCGCGTAGCGAAACTGGCAGGCGGCGTTGCAGTTATCAAA 

3 61 AspArgGluLysLeuGlnGluArgValAlaLysLeuAlaGlyGlyValAlaVallleLys 

1141 GTAGGTGCTGCTACCGAAGTTGAAATGAAAGAGAAAAAAGCACGCGTTGAAGACGCCCTG 

3 81 ValGlyAlaAlaThrGluValGluMETDysGluLysLysAlaArgValGluAspAlaLeu 

12 01 CACGCGACCCGTGCTGCGGTAGAAGAAGGCGTGGTTGCTGGTGGTGGTGTTGCGCTGATC 

4 01 HisAlaThrArgAlaAlaValGluGluGlyValValAlaGlyGlyGlyValAlaLeuIle 

1261 CGCGTAGCGTCTAAACTGGCTGACCTGCGTGGTCAGAACGAAGACCAGAACGTGGGTATC 

421 ArgValAlaSerLysLeuAlaAspLeuArgGlyGlnAsnGluAspGlnAsnValGlylle 

13 21 AAAGTTGCACTGCGTGCAATGGAAGCTCCGCTGCGTCAGATCGTCCTGAACTGCGGCGAA 
441 LysValAlaLeuArgAlaMETGluAlaProLeuArgGlnlleVallieuAsnCysGlyGlu 

13 81 GAACCGTCTGTTGTTGCTAACACCGTTAAAGGCGGCGACGGCAACTACGGTTACAACGCA 

461 GluProSerValValAlaAsnThrValLysGlyGlyAspGlyAsnTyrGlyTyrAsnAla 

1441 G C AAC CGAAGAATACGGCAAC ATG AT C TG CAT G GGT AT G C T G G AC C C AAC C AAAG T AAC C 

4 81 Al aThrGluGluTyrGlyAsnMETI 1 eCysMETGlyl 1 eLeuAspProThrLy sValThr 

15 01 CGTTCTGCTCTGCAGTACGCGGCTTCTGTGGCTGGCCTGATGATCACCACCGAATGCATG 

5 01 ArgSerAlaLeuGlnTyrAlaAlaSerValAlaGlyLeuMETIleThrThrGluCysMET 

1561 GTTACCGACCTGCCGAAAAACGATGCAGCTGACTTAGGCGCTGCTGGCGGCATGGGTGGC 

521 ValThrAspLeuProLysAsnAspAlaAlaAspLeuGlyAlaAlaGlyGlyMETGlyGly 

1621 ATGGGTGGCATGGGCGGCATGATGTAA 

541 METGlyGlyMETGlyGlyMETMET*** 
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1 ATGGCAGCTAAAGACGTAAAATTCGGTAACGACGCTCGTGTGAAAATGCTGCGCGGCGTA 

1 METAlaAlaLysAspValLysPheGlyAsnAspAlaArgValLysMETLeuArgGlyVal 

61 AACGTACTGGCAGATGCAGTGAAAGTTACCCTCGGTCCAAAAGGCCGTAACGTAGTTCTG 

21 AsnValLeioAlaAspAlaValLysValThrLeuGlyProLysGlyArgAsnValValLeu 

121 GATAAATCTTTCGGTGCACCGACCATCACCAAAGATGGTGTTTCCGTTGCTCGTGAAATC 

41 AspIiysSerPheGlyAlaProThrlleThrLysAspGlyValSerValAlaArgGluIle 

181 GAACTGGAAGACAAGTTCGAAAATATGGGTGCGCAGATGGTGAAAGAAGTTGCCTCTAAA 

61 GluLeuGluAspLysPheGluAsnMETGlyAlaGlnMETValLysGluValAlaSerLys 

241 GCAAACGACGCTGCAGGCGACGGTACCACCACTGCAACCGTACTGGCTCAGGCTATCATC 

81 AlaAsnAspAlaAlaGlyAspGlyThrThrThrAlaThrValLeixAlaGlnAlallelle 

3 01 ACTGAAGGTCTGAAAGCTGTTGCTGCGGGCATGAACCCGATGGACCTGAAACGTGGTATC 

101 ThrGluGlyLeuLysAlaValAlaAlaGlyMETAsnProMETAspLeuLysArgGlylle 

3 61 GACAAAGCGGTTACCGTTGCAGTTGAAGAACTGAAAGCGCTGTCCGTACCATGCTCTGAC 
121 AspLysAlaValThrValAlaValGluGluLeuLysAlaLeuSerValProCysSerAsp 

421 TCTAAAGCGATTGCTCAGGTTGGTACCATCTCCGCTAACTCCGACGAAACCGTAGGTAAA 

141 SerLysAlalleAlaGlnValGlyThrlleSerAlaAsnSerAspGluThrValGlyLys 

4 81 CTGATCGCTGAAGCGATGGACAAAGTCGGTAAAGAAGGCGTTATCACCGTTGAAGACGGT 
161 Leul 1 eAl aGluAlaMETAspLy sValGlyLy sGluGlyVal 1 1 eThrValGluAspGly 

541 ACCGGTCTGCAGGACGAACTGGACGTGGTTGAAGGTATGCAGTTCGACCGTGGCTACCGT 

181 ThrGlyLeuGlnAspGluLeuAspValValGluGlyMETGlnPheAspArgGlyTyrArg 

6 01 TATGATTACTTCATCAACAAGCCGGAAACTGGCGCAGTAGAACTGGAAAGCCCGTTCATC 
2 01 TyrAspTyrPhelleAsnLysProGluThrGlyAlaValGluLeuGluSerProPhelle 

661 CTGCTGGCTGACAAGAAAATCTCCAACATCCGCGAAATGCTGCCGGTTCTGGAAGCTGTT 

221 LeuLeuAlaAspLysLysIleSerAsnlleArgGluMETLeuProValLeuGluAlaVal 

721 GCCAAAGCAGGCAAACCGCTGCTGATCATCGCTGAAGATGTAGAAGGCGAAGCGCTGGCA 

241 AlaLysAlaGlyLysProLeuLeuIlelleAlaGluAspValGluGlyGluAlaLeuAla 

7 81 ACTCTGGTTGTTAACACCATGCGTGGCATCGTGAAAGTCGCTGCGGTTAAAGCACCGGGC 
2 61 ThrLeuValValAsnThrMETArgGlylleValLysValAlaAlaValLysAlaProGly 

8 41 TTCGGCGATCGTCGTAAAGCTATGCTGCAGGATATCGCAACCCTGACTGGCGGTACCGTG 

2 81 PheGlyAspArgArgLysAlaMETLeuGlnAspIleAlaThrLeuThrGlyGlyThrVal 

9 01 ATCTCTGAAGAGATCGGTATGGAGCTGGAAAAAGCAACCCTGGAAGACCTGGGTCAGGCT 
301 1 1 e SerGluGl ul 1 eGlyMETGluLeuGluLy s Al aThrLeuGluAspLeuGlyGlnAl a 

9 61 AAACGTGTTGTGATCAACAAAGACACCACCACTATCATCGATGGCGTGGGTGAAGAAGCT 

3 21 LysArgValVallleAsnLysAspThrThrThrllelleAspGlyValGlyGluGluAla 

1021 G C AAT C C AGGG C CGT GT TG C T CAGAT C C GT CAG CAGAT T GAAGAAG C AAC T T C TGAC TAC 

3 41 AlalleGlnGlyArgValAlaGlnlleArgGlnGlnlleGluGluAlaThrSerAspTyr 
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GACCGTGAAAAACTGCAGGAACGCGTAGCGAAACTGGCAGGCGGCGTTGCAGTTATCAAA 
AspArgGluLysLeuGlnGluArgValAlaLysLeuAlaGlyGlyValAlaVallleLys 

GTGGGTGCTGCTACCGAAGTTGAAATGAAAGAGAAAAAAGCACGCGTTGAAGATGCCCTG 
ValGlyAlaAlaThrGluValGluMETLysGluLysLysAlaArgValGluAspAlaLeu 

CACGCGACCCGTGCTGCGGTAGAAGAAGGCGTGGTTGCTGGTGGTGGTGTTGCGCTGATC 
HisAlaThrArgAlaAlaValGluGluGlyValValAlaGlyGlyGlyValAlaLeuIle 

CGCGTAGCGTCTAAACTGGCTGACCTGCGTGGTCAGAACGAAGACCAGAACGTGGGTATC 
ArgValAlaSerLysLeuAlaAspLeuArgGlyGlnAsnGluAspGlnAsnValGlylle 

AAAGTTGCACTGCGTGCAATGGAAGCTCCGCTGCGTCAGATGGTATTGAACTGCGGCGAA 
LysValAlaLeuArgAlaMETGluAlaProLeuArgGlnlleValLeuAsnCysGlyGlu 

GAACCGTCTGTTGTTGCTAACACCGTTAAAGGCGGCGACGGCAACTACGGTTACAACGCA 
GluProSerValValAlaAsnThrValLysGlyGlyAspGlyAsnTyrGlyTyrAsnAla 
GCAAC C GAAGAAT ACGGC AAC AT GAT CT GCATGGGTAT C CT GGAT C C AACCAAAGTAAC T 
Al aThrGluGluTyrGlyAsnMETI 1 eCysMETGlyl 1 eLeuAspProThrLy s Val Thr 

CGTTCTGCTCTGCAGTACGCAGCTTCTGTGGCTGGCCTGATGATCACCACCGAATGCATG 
ArgSerAlaLeuGlnTyrAlaAlaSerValAlaGlyDeuMETIleThrThrGluCysMET 

GTTACCGACCTGCCGAAAAACGATGCAGCTGACTTAGGCGCTGCTGGCGGTATGGGCGGC 
ValThrAspLeuProLysAsnAspAlaAlaAspLeuGlyAlaAlaGlyGlyMETGlyGly 

ATG GGT GGC ATGGGC GG C ATGAT GT AA 
METGlyGlyMETGlyGlyMETMET* * * 
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ATGGCAGCTAAAGACGTAAAATTCGGTAACGACGCTCGTGTGAAAATGCTGCGCGGCGTA 
META1 aAl aLy s AspVal Ly s PheGl yAsnAspAl a ArgVa 1 Ly sMETLeuArgGl y Val 

AACGTAC T GG CAGATG CAGT GAAAGT TACC G T C GGT C CGAAAGGC CGT AACGTAGT T C TG 
AsnValLeuAlaAspAlaValLysValThrLeuGlyProLysGlyArgAsnValValLeu 

GATAAATCTTTCGGTGCACCGACCATCACCAAAGATGGTGTTTCCGTTGCTCGTGAAATC 
AspLysSerPheGlyAlaProThrlleThrLysAspGlyValSerValAlaArgGluIle 

GAACTGGAAGACAAGTTCGAAAACATGGGTGCGCAGATGGTGAAAGAAGTTGCCTCTAAA 
GluLeuGlioAspLysPheGluAsnMETGlyAlaGlnMETValLysGluValAlaSerliys 

GCGAACGACGCTGCAGGCGACGGTACCACCACTGCAACCGTACTGGCTCAGGCTATCATC 
AlaAsnAspAlaAlaGlyAspGlyThrThrThrAlaThrValLeiiAlaGlnAlallelle 

ACTGAAGGTCTGAAAGCTGTTGCTGCGGGCATGAACCCGATGGACCTGAAACGTGGTATC 
ThrGluGlyLeuLysAlaValAlaAlaGlyMETAsnProMETAspLeuLysArgGlylle 

GACAAAGCTGTTACCGCTGCAGTTGAAGAACTGAAAGCGCTGTCCGTACCGTGCTCTGAC 
AspLysAlaValThrAlaAlaValGluGluLeuLysAlaLeuSerValProCysSerAsp 

TCTAAAGCGATTGCTCAGGTTGGTACTATCTCCGCTAACTCCGACGAAACCGTAGGTAAA 
SerLysAlalleAlaGlnValGlyThrlleSerAlaAsnSerAspGluThrValGlyLys 

CTGATCGCTGAAGCGATGGACAAAGTCGGTAAAGAAGGCGTTATCACCGTTGAAGACGGT 
LeuIleAlaGluAlaMETAspLysValGlyLysGluGlyVallleThrValGluAspGly 

ACCGGTCTGCAGGACGAACTGGACGTGGTTGAAGGTATGCAGTTCGACCGTGGCATCCTG 
ThrGlyLeuGlnAspGluLeuAspValValGluGlyMETGlnPheAspArgGlylleLeu 

TCTCCTATCTTCATCAACAAGCCGGAAACTGGCGCAGTAGAACTGGAAAGCCCGTTCATC 
SerProZlePhelleAsnLysProGluThrGlyAlaValGluLeuGluSerProPhelle 

CTGCTGGCTGACAAGAAAATCTCCAACATCCGCGAAATGATCCCGGTTATCGAAGCCGTT 
LeuLeuAlaAspLysLysIleSerAsnlleArgGluMETIleProVallleGluAlaVal 

G C C AAAG CAGGCAAAC CG C TG CT GAT CAT C GCTGAAGAT GTAGAAGGCGAAGCGT T C GCA 
AlaLysAlaGlyLysProLeuLeuIlelleAlaGluAspValGluGlyGluAlaPheAla 

ACTCTGCTTTTCAACACCATGCGTGGCATCGTGAAAGTTGCTGCAGTTAAAGCTCCGGGC 
ThrLeuLeuPheAsnThrMETArgGlylleValLysValAlaAlaValLysAlaProGly 

TTCGGCGATCGTCGTAAAGCTATGCTGCAGGATATCGCAACCCTGACTGGCGGTACCGTA 
PheGl yAspArgArgLysAlaMETLeuGlnAspIleAlaThrLeuThrGlyGlyThrVal 
ATCTCTGAAGAGATCGGTATGGAGCTGGAAAAAGCAACCCTGGAAGACCTGGGTCAGGCT 
IleSerGluGluIleGlyMETGluLeuGluLysAlaThrLeuGluAspLeuGlyGlnAla 

AAACGCGTTGTGATCAACAAAGACACCACCACCATCATCGATGGCGTGGGCGAAGAAGCT 
Ly sArgValVal 1 1 eAsnLy s AspThrThr Thrl 1 e 1 1 eAspGlyValGlyGluGlu Al a 

G CAAT C CAGGGC CGT GT TGC T CAGAT C C GT C AG CAGATTGAAGAAGCAAC T T C TGAC TAG 
AlalleGlnGlyArgValAlaGlnlleArgGlnGlnlleGluGluAlaThrSerAspTyr 
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10 81 GACCGTGAAAAACTGCAGGAGCGCGTAGCGAAACTGGCAGGCGGCGTTGCAGTTATCAAA 

3 61 AspArgGluLysLeuGlnGluArgValAlaLysLeuAlaGlyGlyValAlaVallleLys 

1141 GTAGGTGCTGCTACCGAAGTTGAAATGAAAGAGAAAAAAGCACGCGTTGAAGACGCCCTG 

3 81 ValGlyAlaAlaThrGluValGluMETLysGluLysLysAlaArgValGluAspAlaLeu 

12 01 CACGCGACCCGTGCTGCGGTAGAAGAAGGCGTGGTTGCTGGTGGTGGTGTTGCGCTGATC 

401 HisAlaThrArgAlaAlaValGluGluGlyValValAlaGlyGlyGlyValAlaLeuIle 

12 61 CGCGTAGCGTCTAAACTGGCTGACCTGCGTGGTCAGAACGAAGACCAGAACGTGGGTATC 
421 ArgValAlaSerLysLreuAlaAspLeuArgGlyGlnAsnGluAspGlnAsnValGlylle 

13 21 AAAGTTGCACTGCGTGCAATGGAAGCTCCGCTGCGTCAGATCGTCCTGAACTGCGGCGAA 
441 LysValAlaLeiiArgAlaMETGluAlaProLeuArgGlnlleValLeiAAsnCysGlyGlu 

13 81 GAACCGTCTGTTGTTGCTAACACCGTTAAAGGCGGCGACGGCAACTACGGTTACAACGCA 

4 61 GluProSerValValAlaAsnThrValLysGlyGlyAspGlyAsnTyrGlyTyrAsnAla 

1441 GCAACCGAAGAATACGGCAACATGATCTGCATGGGTATCCTGGACCCAACCAAAGTAACC 

4 81 AlaThrGluGluTyrGlyAsnMETIleCysMETGlylleLeuAspProThrLysValThr 

15 01 CGTTCTGCTCTGCAGTACGCGGCTTCTGTGGCTGGCCTGATGATCACCACCGAATGCATG 

5 01 ArgSerAlalieuGlnTyrAlaAlaSerValAlaGlyLeuMETIleThrThrGluCysMET 

1561 GTTACCGACCTGCCGAAAAACGATGCAGCTGACTTAGGCGCTGCTGGCGGCATGGGTGGC 

521 ValThrAspLeuProLysAsnAspAlaAlaAspLeuGlyAlaAlaGlyGlyMETGlyGly 

1621 ATGGGTGGCATGGGCGGCATGATGTAA 

541 METGlyGlyMETGlyGlyMETMET* * * 
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ATPase activity assay of GroEL-14 on neutravidin beads as based on phosphate 

assay 
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FIG. 7 



Substrate folding ability of GroEL-490-14 on neutravidin beads as based on 

activity of renatured mMDH activity 
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